Combined treatment of tacrolimus and everolimus increases oxidative stress by pharmacological interactions.
Drug-drug interaction between everolimus (EVR) and tacrolimus (TAC) is still undetermined. We evaluated whether EVR enhances TAC-induced organ injury through drug-drug interaction. Tacrolimus (6 mg/kg) was given to rats with or without EVR (1 or 2 mg/kg) orally for 4 weeks. The influences of EVR on TAC-induced organ injury were evaluated in terms of nephrotoxicity and pancreatic islet dysfunction. Drug-drug interaction was evaluated by measuring the level of each drug in the blood and target tissue, and the correlation between the two drugs was observed in the blood and target tissue. The concentration of 8-hydroxy-2'-deoxyguanosine in blood or urine was measured as a marker of oxidative stress, and correlation between drug levels and oxidative stress was also evaluated. Tacrolimus treatment alone did not cause overt renal or pancreatic islet injury, but the addition of EVR significantly enhanced the TAC-induced organ injury, as demonstrated by aggravated nephrotoxicity and pancreatic islet dysfunction. The combination of EVR and TAC significantly increased each drug level in the target tissues as well as in blood, and there was good correlation between the two drugs in blood and target organs. The serum and urinary levels of 8-hydroxy-2'-deoxyguanosine were significantly increased in the TAC+EVR group compared with the TAC- or EVR-alone group and were well correlated with drug levels in blood and tissues. Everolimus enhances TAC-induced target organ injury by increasing oxidative stress via pharmacological interaction in blood and target tissue. This finding provides a better understanding of the effects of EVR when used in combination with TAC.